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(54) PLASMA CHEMICLAL VAPOR DEPOSITION APPARATUS HAVING ROD- UKE ELECTRODES 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma chemical 
vapor deposition apparatus, having rod-like electrodes 
capable of forming a film of superior film thickness uniformity 
at a high rate on a large area substrate, using of a large 
frequency value of superhigh frequency. 

SOLUTION: This plasma chemical vapor deposition apparatus, 
having rod-like electrodes which forms a film on a substrate 
to be processed by generating discharge plasma of film- 
forming gas between the substrate to be processing and the 
electrodes to which high-frequency power sources feed the 
power, is defined in that each of the electrodes has a power 
feed terminal on an end that is connected to the output 
circuit of either of the power sources, and the electrodes, 
which are rod-like and to each of which the power feed 
terminal is attached, are divided into a first and a second 
electrode group. The rod-like electrodes of the first group are 
arranged substantially parallel at equal pitch intervals and 
extend in a common direction from the power feed terminals, 




the rod-like electrodes of the second group are arranged 

substantially parallel, at equal pitch intervals and extend in the direction opposite to that of the first 
group from the power feed terminals, and the rod-like electrodes of the first group and of the second 
group are arranged substantially within the same plane and alternately with each other. 
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^is,^itxmmmmw.±izmm-r^-:fyx^it^mmm 
^t'^-pt. mmit. mmmcDmijm^izmm^nftm 

mmzw-m^-z>mi^':/^mmizmtimfii^m^^m-:^ipnz 
MzsmL. m2(Dmvimmmitnmmzw-m^-Dm\dy 
^r^mizf^ 1 <DmmmizM^-:>rwftim.:f3mmm^im 
yst^izmzsmL, ^'htzf^i'&.zfm2(Dm^wmitm 
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izmim:fimi^m*^^m-:fj[^izmzfihL, mmf^2(Dm lo 
^mmmitnn&jizw-m^^^ifv^ramizm i onm 

miz\p]-A^-:>xmtmt}mfi^m^^m:^\^\z}izfiiii^. $ 

^nm^(D^mm»m^(D-:t;^mz^n'erim o mf 
<bn. f^i<Dm^mmmizm.ri,mf}mi^t^t^2(Dm 
ikmmmizmir^nijmi^mtitm^izm< i^istnTi.^ 

MM^^W-tfiZ 0MHz~2 0 OMHz ©leHrtii^n 

^m\^. ±.tm^mm\zmij^^^m^^-^^:Lt^i^m 

frs«*«2fS«CDSBo 30 
[0 0 0 1 ] 

m^. ^±>-^, ^mi^^mm^ff^^mmf-T'^-^-f x\z 
mm^n^mm^mmizmm^n^-f^x-^ib^mm^ 4o 

[0 0 0 2] 

m^O^i^Wi) T^;U>'7X->'J ZJ> (tAT. a-S i 

■TCVD^gictt2t3o:i^^*^»ienTi/»-5, -r/Jcto*. 
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[0 0 0 3] 5fe-r, «LrMmffi5rfflt^-5*icirM-r^ 

iiaXSRtLT««»JA«!|#M¥4-2 3 6 7 8 1-^ii^ 
1*3 « L 2 i:»SlJDI»ffl h - 3' 3 i: *<5p 

fricEe^nxv^^. si:«ffltturMmii2(i«, iSi^ 
13. 5 6MHz(Dmmi&m:hi)^mii^-^tx^o msiZTFi 

>7>fi^^ 5 $:f^LTffil^iS«^!g4 ir^igg^nxiiO . 
ft!l««7-X^7tC««g$tl. SjE&^Sl .hifctr^llfe 

[0 0 0 4] *!fmffl«L^rs«ffi2(c:#ts&$n;tii5^«^ 

SlS^SSl itfelctgHb^n/rS^JPfSifflt- 
rJ' 3 hmtmm2 ii(DmiZ':fa-tkmy°yX-^^^±^ 
Si^^Famffixs)S#^i©M'v, ^tziummitL 
z:m.nm2<D7-xf^7 tiifti'XT—x^mn^o tj: 
*3, ;ioD7-x«i7{c«i^ffly-:/;i/*tffli/ie.nxvi 

[0 0 0 5] sjsssgii^t'ts. ii*b;i£t.^Ji^>'^75^e. 

S)C:«/;^«A«8S:jiLX. / ->7><i:7j(5!lt 

j:io^m^n. »igsnf^fflt-^3±i;«}#sn. fiff^ 

8§lrt«;yx«> Sf^«l OSrjlLX*^:}^>yi Ur 

[0 0 0 6] &rf. ±iHse^ffliixji?i«*9!tjfi-r^« 

^(r^vixuiBj-r^o *-r< *^5i^>-/i i^iksjlx 

X. ->5><t*Si:®}g^;*fX€:tt^«&L. 
S(£:^Sll^<7))E;(7SrO. 0 5~0. 5 T o r r 

[0 0 0 7] dCO^^eSiX. i^if j^^M4A''eJitllffl«b 
^^«ffi2(;:ig)^fflc«:^$:3iJ!iP-r^<i:, ^a-nmy'y 
X-^Am^r^o Kft^:^Xltt. fe«fflttLrS«ffi2i: 
J)Pi*ffl t - ^ 3 IC U ^ ^7- P - Si m >^ 5 XV [r ct: o 
X^m^n. CKD^^SiH,. S i H!;^ci:<DS i Sr^ 

[0 0 0 8] ¥ff¥«««B<&fflv^*:^Sicoi/'>x 

m9>S:»mLxmm-r^o @'4'oms2 i«sr&§sx- 

J&O. c:OHJ£:^8g2 lF^I'ii5^?fflE«®2 2<»:S«linl?S 
fflt-5'2 3<i:7!><¥fTlCEM$nxt»S. iS^jfiti@2 

2ICtt, «M2 4»^^'r >e-^>xii^^2 5^:n-L 
x0ii^«i3. 5 6 MHz (DmmiSLm:fjt)mii^^n^o 
s«ini?*fflt-^'2 3tt. 5frx^3g2 1 ttfcti^ites 

n. «fl6««lii^c-pXliS, fiEoX, ii5«ifi«S2 2t 
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[0 0 0 9] Slic:^Sg2 li*|{r«0^Lfj:li#>'<74^e, 

«2 9«. affijnisifflt-^2 3±ic«j#$n. Hff^© 

[0010] :ioLfz^m.^m^^X. I^TCD^^^iZLX 

mm^m^r^o $-r. s^#>y2 s^^siLTSfc? 10 

lt;^§§2 lrtCDII;»j^O. 0 5~0. 5 T o r r Icffi 

i«;^&«M2 4*^e.i«j^i^«S2 2{c«)i^EnjjD-r 

[0011] Km^7.mx'^2 6-f)^i^m^^tirz:^7,<D 
V7>:tfx«i«iii«^«ffi2 2 75^^S1Sin^ffl 

^tS^z^tDVtm^h. *S2 9«®tCfd-«fLT, a- 20 

s i mmiimi&^n^o 

[0 0 12] 

1s«®^ffl^i-&:*riCtt. vi-rnt);^oD (i) , (2) co 

[0013] (1) BI7(C^K-r^MIC*5t,^T. *5f«ffltt 
Lr^miS2jfi^(C^*L/cm#!3j;0Sf£;:tfX. 
tiS i Si. S i H, S i H2 . S i H, . H. 

H2l?fc:5i-«^n, »«9CD*EfCa-S i^^Jg^-r 30 

^mk(Dl3. 5 6MHz ^Ot)±W$-ti-. C«)A.«3 0 
MHZ75M1 5 OMHzH^S?ScS:K<-rSi:. «fli2 

[0 0 14] siott. mmiz-:fyX'^mMi)^<i>mf\^ 
^mmmcDmmfSc (mhz) . m.m\z^i-mmmii^^<D-r 

3 0c mX(Dzf^X'7nmmmfktmm^^(Dm%'S:^ 40 

3. 5 6MHz SI±IZU^ tKJP5^^0-«g14*«Sfiftr 

t.^ft&(D5^-5'©!»tt$IElcfc0Mff^*O-«6tt (±10 
%JitF«9) *««ffT^SSfi(D:*:#$En^Bffltt5 cmx 
5 cmi^ct»L2 0 cmx2 0 c mSffi-eJ&S CI t^^^NJ?^ 

[0 0 15] Jimffl«LrM®ffiSrffll/^'5:^riClCJ:Sil5 

01 itr^f iStmffl«L:rM«ai©1»ii{r 50 
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mmLfz^ >\d-y>7.(DTm-m^w^T^tztbiz. 
msi>mizzf^x^^^<Dm^^6ff}m±-r^, mxit. 
±mnm<Dmmm\zm^-:fyx-^-^m±L. 'p^m\z\t 

^<Dm.'p\tmmizfj:^. 

[0 0 16] fi£oT. ffl]£tt|6]±^fS3X h{blr£»S;i£ 
imx lm7!i^2mx 2m-y-f XI»ro:»cffi8l»«tc*H. 

^c:<i:fS#S('E«<i:l.^*3nTl.i^, a-S 

<D0s.mmmit-Xyx-7mmm^mzitmr^(Dx, mm 

[0 0 17] {2) m9izi6\.^x. nm&m.m2 2 
mmmm\i-^' 2 3t<Dmiz^^-r^mmzj:<o. ste 

iiX, m^iiS i tt. Si. S 1 H. S i H, . Si 

H, , H. H^miZ'^m^n. mw.9(Dmmiza-s im 
m^fzsb. Mm&mm.2 4<Dmmwi.^m!ik(Di 3. se 

MHzctO. 3 0MHz;icViL2 0 OMHz'viS<t"S 

i^mi&mm2 2ii&mmmm\i-i' 2 3mzn±-r 
^m^^^(D-'mm^<m, -ew^i^tbT. a-s 

i n;©IH«5^^;»fSd8{rM< 0 1 0 SlgSffi 

3 0 cmx 3 0 cmx<Dz^7X-7mmmmwiii:mm^^ 

El 1 OcDi^tt^D*^^. JiiS^SAU 3. 56MHzUJ(,± 

©iKTtt. (±1 o%&.\H) ^imx' 

#-S*«CO:*:#^BP^Sffl[«. 5 c mx 5 c m^^ct^L 2 

0 cmx 2 0 cmgiSTS.-SCltA^'WHJbTt.i'So 

[0 0 18] ^n^mmm^m^^^:f3m\zj:^mmmm 
m2 4coMmis.mtf)mmrj:mmt:k<DmDx$>^o w- 

•5;tJ6. gll2 (a) (r^nt" J: 5 lc«ffi;iiagl5{r3St,^7' 

^x-7*t^^-rs75\ $>^f^^tmi2 (b) {3^-r<j;-5 

So 

[0 0 19] m.r:>X. fl:]S14[fi]±-^fa3 X h{btr«iiJ-g 
^tlmX lmnc(.iL2mX 2m-*)--( Xm<D±mm&Wz 

m-r^zf7X-7mm(D^mfgimtiz^?>f&mmm.<D\s\± 

«#^«lcB«TJb-5t«t)nTtiS. nc*3. a-S ilR 

(D^mm&it^^x-^mmm't&mzitm-r^oyx. mm 
am^^o^m^izi^f^^xhmm^ismtLxi^^^^i. :k 
mmit^<D^^mii^timB^tix^^r£\,\ 
[0 0 2 0] :$^mmit±$iwkm^m»:r^fztb\zrj:-^n 
fzh(DX'&-ox. umt Jt-^T-y-i- x*^t&Ps iz^^um 

«. 0iiA«lmX lm7!;S2mX 2nT9--1'XilSCD::k;®« 
Sfljt'^tUTfcJi^jSca©;*;:^^^]®;^^^ (VHF) 
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•5. 
[0 0 2 1 ] 

mmfd 1 <Dmyi^mmimnmzw-m^^^b:'y^mm 

izm$miim^iQA^ ^ m:^[^izMzSiii l , mmm 2 oym 
'^mmmitnmmzwm^-z)mii'y^mm\zm 1 (Dmm 
mizf^i)^^xmtint}m^m^<bm:f3[^izmzs^thL. ^ 
{'flfrtem 1 Rzsm 2 (Dwmmmmitnnmizm-vm 

tr S I i ^ I M c E ^ $ n T t/ 'I ^ 3 <t ^ # g!; i -r -5 o 

[0 0 2 2] ±mmi]m^mt±m^ 1 ^xsw. 2 (dw^ 
mmm<D^m,mmmia(r>-:)3mm\z^n^nm 0 {^it e> 

n, mi®1f!K«SP(cJSt--5m;'3WiS©«Si:m2(Z)#« 
[0 0 2 3] miii^iSEiS:*^ 3 O MH z ~ 2 O O MH z © 

[0 0 2 4] a - s 1 ^mm. m^^^^Jkmm. ms^t^ 
[0 0 2 5] ±fBm 1 msf^ 2 

[0 0 2 6] ±fB2^««M®ai;'j^&^-n^*n«;'j^BB 
[0 0 2 7] ±fBiai!j|om:^^T^:3;^i7^<l:[Sitty- 

[0 0 2 8] *»B^T«. Rts^git. ;ios/«;^§§i' 
m^mmzmmmm^mm.iimf'i\ Lx^tf cEM^n. 4o 

CDVHF (Very High Frequency : 3 0MHz7iS20 
OMHz) )IS«jli*^eifi(H-r-5 2 0®^ffiESc. ei);i«5 
8MHz t6 0MHz©t|:/jS:Pi|&-r-5J:^JcLfc. 50 
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[0 0 2 9] ^tz. ±.uwHFm.mmf)^ib±.tm^m<D 
m.fjm^&m'f-^(Dm.tt^i^\z\t. 'f>if-if>xm-^ 

fz, 

[0 0 3 0] fjiio. ±$ifm^^mizRpLT. rm^^ 
i7^-c±mm:hm!^m'F(Dmmzm l \^^^(Dmmdr-zf 

[0 0 3 1] 

[f^ffl] *^B«-«'i«. ±mmw!.^(DW^nm^m3(D 

(b) {CS^-r^^ifrESL. ^-coi^iKflS®— j^glc. 1 
^^HzrUt>*>m3<D (b) tc^-rtf^4 4a7!;M4 
4h. ^.•2.^^i4 5 a7!)S4 5 htc 1 -^(Z^VHF^IIiJi 

(VHF) -l?a&-5C:<hA^6. «®±»«ffi:5j-^«|2l5 4' 

c:CD«JE|^Ttt. ^;^5a*:<J:t^-5 VHFItWO^ 

[0 0 3 2] *fc. 03 (b) (DntiWi 

$&5S^4 4 a7!)M4 4 h^CVHF«;^;^#t$&L. 

0 6 03 (a) fr*t-iKJ¥^i-^*t^enstti^a^<&» 

it. Sfc. m3(D (b) ©«;'j#feS&^^4 5 a7!»S4 5 

h tlVHF^:'j^#t3^-r-g. t. 1116(7) (b) \Z7ik-r^^ 

[0 0 3 3] ^^\Z. 03 (b) (DniJ^^4 4 anm. 
4 4 hR.0C4 5 a7!jM4 5 h(C. ^n^nnsLLfz2-^ 

±mm(D:fiyxmmztm^m>'U n >^mm-r^t. 

meo) (a) lZ^T^^i:m6(D (b) 

^^ricsn. mew (c) iz^-rj:oiz&mjimm^m^ 
m'bti^t^^om^^ntzo 

[0 0 34] f£t5. ±^2^(DVHFnmi)miL-Z!rj:\,'> 

M^iti-^(DVHFmm\z^<om^mm(Dmtim 

$gi^^4 4 a7!)M4 4 hS0C4 5 a7!)M4 5 hlzMtl^ 

m^LT. :k^m:fjyxmmz4m^n'>u^>^nm 
^(Dmm^mtmec) (c) {cs^t-J:^ir. 

i^-t;^j:< . li/?7i^*L< «eo^iT^Jp5i■:m*^M{t-r 
VHFm;'j*i«)^Sn^(DT, ffll^<@<7)#ii*^®T 
5!^-rS«l^*iSC>{r^^S:e3L. -E-WiiSm. 06© 
(a) , (b) , (c) \Z7^rJ:ofjimmfm(D^^=S: 

[0 0 3 5] 

[0 0 3 6] (*i!«fi»Jl) 0171;S0 3S:#U8L./j:75te> 

mmm i ro^etcot^Tiftiq-rs, Ei^»cTf^#3 i « 
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•yyX^^^±^it^fztb<D7.y'>UXm (SUS3 0 
[0 0 3 7 ] *S:«ffl^1i3 2«. E13<D (a) , (b) 

tr^n-r«t5i'. ^^l^i]•r•5 2 3 2 a . 32 

a, 3 2 b«a«Jn,^fflh-^' 3 4 tSISWfC^fri^C® 

f^f3BaM$nTt.i2>, -rut)*,. mi(Dm^mmm3 2 

a H¥^f 75^^^ e 5^rBlfH{c|^;^i^i](c}2Dtm U , m 2 © 
1t^*«ffi»3 2 b«¥fT*^Ol|l:f-:/5^raiS{r« 1 

3 2 a(Cl^il7!i^oT3i*:^lfi]tcSa'tBL. 
S 2 3 2 a , 3 2 b«Slijll>(:ffiM$n 

Tt^^. *iiifi^iT'«m 1 :si.xs^2a)m^mmm 3 2 

a , 3 2h<Dify ^fSmi^ 1*52 mmfr-£-n^ngS5t 

2 6mm ( = Ll/2) i:;iic-5o ClcO^-g-tCifig 1 0 m 

[0 0 3 8] m^m.m(D-^\Z\im3<D (b) tC^KfJ: 
^(c. 32SlC'B;'3#^i^)«^4 4a~4 4h*5j:DC4 5a 
~4 5 h^^BBS^tlT^O, 'tLxmiRZfWi2iZ7fi'r 
J: ^ (cK«i:^ttiS&«^ 44a~44hlc:«. Hi 

3 6 a micD-f >tf-y>XS^§g 

3 5 a. Hl<7)«;^ii-g2Sg6 0 a. |S|tt^r-:/;U4 0 a 
~4 0 h, S:/j^ASjg^6 1 a~6 1 h4oJ:ZSM^mm 
tt'5r-y;i,4 3 a~4 3 h^&^MxT«$&$n-5>. ^^c. 

0 1 Rrfm 2 (rs^-r J: -5 3 2 ®«;^{i^^«^ 

4 5 a ~ 4 5 h iZit. H 2 ©ai^/^jjjfliili 3 6b (Dmtl 
tfi. m2(D-r>t;-y>XS^S3 5 b. H2<D«:^^)- 
g2g§6 0 b, mmtr--:f)l4 1 a~4 1 h. m.f}mA>Q 
^ 6 1 i ~6 1 QiiJ:ZSM^mmn'!r—y)U4 3 i ~4 
3 q^^LT^^^n^, 

[0 0 3 9] sjs^ss iF«q{r«. ^mf37.^^^mm 

m3 2(Dmm\zmX-t>t>R!t^i3xntliilL3 7 a^^Lft 

[0 0 4 0] 3 1 tctt. sce^gg 3 1 rtwRjs 
i3:^m<D^x^mn.-t^m%m3 8=s:irLxm^^^>^ 
3 9A^itgg^tiT0'>-5)o ste^sss 1 l*3^3«T-x->- 
;^h'4 oA^SBS^nTv^-s. :i(D7-X'>-A\^ 4 0 

0. Sli£:;yxWA'ff 3 7 ^'OmX^ntzS i H4^cr)S 
)S;tfX*mffi3 2lcJ;0>^5'XvfkL;t^, StS^tfXS 

xs^(r>m^^fS9^^mmM3 8i}^e,^mr^mm^m\^ 

:^H-irJ:0^:z:^$n. «^;}^>y 3 9®Sfmffi€:gllii 
[0 04 1] 3 2 T^'J A«S i H4 7^7 
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S i H, . Si UfiE(Dy'J^)'^f)^U,WMmz^^m 
tiL. aS9a®lcii«$ns:ii:lr<i:0. a-Si^ 

;^=c*5. a - S i ^. Si^^aS i St>'i5.igB^S i tt. SSK 

^bS iSiE>'#«SSS i *fi£^-r-5C:i:feBrtgT&^. 

10 [0 0 4 2] 'Jk\Z. itemfiScOT'^XvC VD^SSrffl 
L^T. a-S i l^€riS#-r5;^ffifroi.iTiJl^-r-5, * 
■r. «S4^>7'3 9*#ia^-&T. Sl«;^8§3 l|*lS-«^ 
^U. SiJjt«^^^£2~3 X 1 0 ' To r r if^, 
I^^T. Km-n7.mxm3 7 ^K>Klt^ii7.. CS|^«S iH 
4:«XSrl500~2000 s c cmSSoat*T«il&f d 
ODf^. SfEl^^S 1 P«gWJE;'3 2rO. 05~0. 5Tor 
r lr^*.nc;*i^.. m 1 RtXm 2 3 6 a . 

3 6 b*^^)^ 1 &0:H2»<>lf-y>7.S-&8g3 5 
a, 3 5 b. miB:tXm2©«:^5>Eg|6 0 a, 60 

20 b. I^tty — :/-'l'4 0 a~4 0 h, 41a~41h. m 
:^#Ai^^ 6 1 a~6 1 q*3J:tX*^ffll^tt^r-y;U4 
3 a~4 3 q^rrt-bT, «;'3#^$&ffl^4 4 a~4 4 h& 
1X4 5 a~4 5 hfC. 5 8 MH z 43j:tX6 0 MH 

z (7D«:/J$r«i^f ^CD«S^. Sr«ffl^tt«®3 2® 

ia^cis i H,®i7'D-ife«7°7X-77it^±-r-5. :iw 

T'^Xvfi, S i H4;yx*5>/8L. aS90)«S(ca 
-S iP^J^^ET^o ±tBWC«lT«. ^t«t®ffi®-9-rX 
aSl 0mm. g$2 1 0 0mm. r^IRS (PO^^i 
^t^mSf'DOFBlPi) 2 6mmT8 O^^fflt^. 9 
30 «-y-'f X2 0 0 Ommx 2 0 0 0mm. 5mmT. 

[0 0 4 3] mmm i « i 



[0 0 4 4] 

[ai] 

S 1 













±60% 




1 . 5nm/|j? 


± 9% 



40 fcfc'L. «tS®»$2000mm X aOOOmmtLfco 

[0 0 4 5] ^1 fC^r5^-5^tt> *5tmfflmMSr l^t 

1 'Si.xsm 2 1 (Dm^m^^mm 3 e a 

2CD«:^^ESg6 0 a. 6 0 b, ig»^-3^;U4 0 a 
40h, 41a-'41h, m:^^ A5§S^ 6 13-61 
h, 6 11-610, K^ffll^^^-y;U4 3 a-4 3 
h, 4 3 i-4 3qS:^M.T. <$^*m®3 2(7)«;^#t)6& 
50 3S^='4 4 a'-4 4 h, 4 5 a - 4 5 h fC®:^l«S&Lfcil 
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5 8MHz&tJC6 OMH z a)«:>J$:m:^«li&SSS^ 4 4 a 

~4 4 h*JJ;?>*4 5 a~4 5 h bfcJS-&CDit$!i55^ 
-^T*^„ Hfl«(7)«^. mmm&l. Snm/^X-. 
^J*:}^fli±6 0%. Sai^M«l. 5nm/ 

[0 0 4 6] mfz. ±tB 2 ^(75^)11 36a. 36b (DM 
mmt, P5«75n5«|s|i;^l^«6 OMHz©«-&Tfc. 10 
m-^i>m?L\i6 OMHzStKS OMHz t:^(i{;:ll;i£-5 

[0 0 4 7];ik*5. a-S ?TSI^h7>v7. 

[0 0 4 8] ±?23l)6Sfi*'J 1 (r J:n«. 2 ^<7)«ili 3 6 
a. 3 6 bCD^iSiS:t4 5 8MHz . BOMHzTJ&S 

6 0MHzSS-efe-5;<»^mi&tX^2®«;'j^i-E3§6 0 
a. 6 0 b&tKmiRaC^2ro'f >tf-y>XS^3§3 
5 a, 3 5 bKUC|^W^r-y;U;^j:i:tt8 0MHz~2 0 

8 0 MH z ~ 2 0 0 MH z CD^iS^^HT+^j-lCtSffl nJ 

[0 0 4 9] -:fj. fie5f5roy^X-7{k^^«^STtt, 

3 0MHzt^±T©Si^jliS^lli!M*ffll'>-5)t> I^JP^J-^ 
mt. 5 cmx 5 cm7!)M3 0 cmx 3 0 cme;KTfe 30 

[0 0 5 0] (Si]ffi0ii2) Ell, m2:^zsm4^mmr 
-5), m ISDN'S 2 (c^-r^B«ifiK[c43iriT. mi&txfg 

2(7)«:/j^)-gHS6 0 a. 6 0 bSrBI4{C^-rJ:5tC, 1^ 

m'r — ^)VmTmzi^-^^ 7 l a~7 l g&t>'7 2 a~ 

7 2 g {3 -ft AT. ■^n^'niW)$ft^r-:/;U4 0 a~4 0 h 
&IX4 1 a~4 1 h^Ci'^lr^LT. H;'Jtt$&ia^ 4 4 a 
~4 4h. 4 5 a~4 5 h{C«:f;S:fl^$&-r'5. 

[0 0 5 1 ] ±t2fi$^£(757'5X'VC VDHM^rffl^^Ta 

-s 1 i^$Sif^-r^:^a{c:pt^TiJig«-r^. 40 

»*^ffiSr2~3x 1 O 'To r r tTS, OtJt^T. 
;5fb;9x»A©3 7 J:0SfS;tf7.. ^ilA^S i H^-»7. 
2rl500~2000scc mgS«)git«T?«*&-r-5o 

[0 0 5 2] -^-O^. RfP^SgS ll^roJE:^SrO. 0 5 
~0. 5To r r ^lB:tKm2©fiil5^ 
iS«jg3 6a. 3 6 b7&^6mi&tXm2CO-1'>f-^> 
XS^^3 5a. 3 5 b. TS!zi:r^i? ^' 7 1 a ~ 7 1 g 
&0^7 2a~7 2g, |s|«b^r-:/;U4 0 a~4 0 h. 4 

1 a-4 1 h. «:^aeAiffl^6 1 a~6 1 h&tXA^ffl 50 
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l^tt'y--;^Jl'4 3 a~4 3 q^^M^T. «:^tt^i^^^4 
4 a~4 4 h&Z>'4 5 a~4 5 hf::. ifi{HT-& 2 "SXT)^ 
iS^S: 5 8 MH z :fej:iyt6 0 MH z Wil5J^8^«:>J*flt$S-r 
^, 

[0 0 5 3] -eCD^Sg*. ifiJcUffl^ttmii 3 2 (Di5im\Z S 
i H4 Wi^P-Si^y^XT^t^^r-S. Z-C^zfyX^ 
«. S i H4:»X$-^^»L. a«9©S®t3a-S i 1^ 

^jgfig-r^o ±f2cocaiT(a. i^t>t«ig©-y-'f xtt. isg 

1 omm. fis 2 1 0 0mm. fi^m i.m'o^^w^mm 

f 'L^CDFa-JPH) 2 6mmT-8 0*<£:ffll/^T, SfeQttit-f 
X2 0 0 OmmX 2 0 0 Omm. 5mmT. MWS. 

0 0'CT-$>o;to 

[0 0 5 4] nmm2(DmmuM^^(n-m^. riea 

2 {ItST.. 
[0 0 5 5] 
[«2] 

« 2 













±65% 




1 . 8nm/«.' 


±109* 



/=/=L, StSa«$2000mmX 2000mm^L/i:. 

[0 0 5 6] ^2(C^pT5^-^«. l^t 
t, ^IA«EI4<73^1«Sii5J^iSmi!g3 6 atUT. ^ 
(DtB;'3<&^lS.DC^2'r >tf-5^>X^^Sg3 5 a. 3 
Sh\ZX-h\^. -^-LT, ■^-n-^'n. TM3^i^^'7 1a 
7!)S7 1 s'Bt.m 2 a7^S7 2 g. |WIil^-7*;U4 0 a 
7iS4 0 h. 4 1 a7!;S4 1 h. m:t(#A!S^ 6 1 a 7!; 
M6 1 h. 6 1 i 7!»M6 1 q. *^ffll^tt^r-yjU4 3 
a~4 3 h, 4 3 i 7!;M4 3 qSr^LT. 1tttSffi3 2 
(Drnttm^^^'^-A A aTbmA Ah. 4 5 a 7!;3i4 5 h (C 

mij^^i^tzm-^. m.u\z. mi'Et.zsm2\z^.i.tz:)3m 

■ttj.t:,^m^\^tz2-^<DmM-i & a. 3 6b<grffll/>'T. 
-€-n-€^n5 8 MHz sot 6 0 MH z CD«:^lS'm:'3et«&Sa 

^44a~44h, 4 5 a ~ 4 5 h (cefc!l&L;ti^-&(7)7^ 

S^jiffil. 8nm/#-r. 

mm^^±Q 5%. m-^<Dm^, mmm&i. snm/ 

[0 0 5 7] mtz. ±5B 2 -^CD^ilg 36a. 36b <Dm 
fgimt. P«*<af^|Bli;0l|Atf 6 0 MH z ro«^Tt). 
M#*«0il;^«6 0 MH z RtK5 0 MH z tiz^izmfji^ 

[0 0 5 8] ?Jj:i5. a-S S!>Kh7>>'X 

[0 0 5 9] ±$i^mm 2 tr intf . 2 ^osiis 3 e 

a. 3 6 b©P3ffiESc«5 8MHz. 60MHzTJ&S 
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6 OMH z)K-C^-5Ai. Tmzs^i;^' 7 1 a-^T 1 g, 
Rt;72a~72g. ^ 1 Rt/C^ 2 O-f >tf-y>;^||E 
^gg3 5a. 3 5 hRlfmmir-zfJlUEitS OMHz 
~2 0 OMHz (rt)+^J-f£;fflpT^T^^7J^e). a -Si 
figlKt) 80MHz~200MHz «JliS^|gBTi-5i'(I 

[0 0 6 0] -yj. '^^(DzfyX^it^mmmmTit. 

3 OMH z t;^±T(DeiSj^gt«M$:fflt^^<i:, ^JP5i-* 
Wt> 5 cmx 5 cm7!»S3 0 cmx 3 0 cmSffi-Ca& 
[0 0 6 1 ] 

HF (3 0MHz~2 0 OMHz) m<Dmm.i!)^ <b , mi 

^ci^miic(Dmij^mi^-r^^^izhrz:it\z^r,^ 

3t5ttWT«TBltg^^nTI/^;t Imx lnfi7!;M2mX 2 20 

[0 0 6 2] ±m<Dmmt, a - s i i^^iCffltrPie 

■r, 3 0MHz7iM2 0 OMHz)S®iiSJlftl&«i!S*ffl 

immoymmummi 30 

[0 1] :$.^m(Dmmmm\zm^y^-^mm.m^mr 

m2] :^%m<D^mmmizm^y,f-'^mmm^^-r 

[0 3] (a) itmmmmcDy^-^mmmcD-yjpm 
^t:7F:-rmmm. (b) it^mmmo^m^it in<Dy :t 

[0 4] (ilgB) ©«&miHi?s 

Sr^-ryPu/i^^^gl, 40 
[0 5] «®#©SS:^|fi)!Eait^ffi1$±©m)E<t<7)ffl 
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[0 6] (a) ity*-^mmm<D-:f5m (.mmm) iz 

^(D^'Aji^^m, (b) i,ty^-'ymnm<Di&:fjm 
mmm) \zvHFmf]^mi^LrzL^mm^miy'j 
:3>(Dmm^^(DE.'A7t^^m> (c) « (a) t 

(b) S:^^L/i#N«sa»->U=i>©iKJP^)-*w=;*:7c 
[0 7] ittgfiii|«g« mmc) «r*-rya>;/d7»riB 

0O 

[0 8] itlS(^^ffi(D$&«|lI2g0o 

[0 9] it^m<Dmm. mmo ^Tr^-rz/u^i^^m 
[010] ■Xyx-^m.m.m^^iimm^ifii^(r)mm^^^ 

[011] J±^fai»S©il&«|pI?S0RtX7'7X-75S>t4«t 

[012] (a) «¥ff¥1SMm®lr^0^^^n^A 
l!W;^t::'"7Xv5)':flTS:^-r^i5;0. (b) \t.WfiW-mm 

mm\z^ v) ^m-^n^m^iii,mmu-:fyx-^^^^7h-^ 
«S0. 

9 - 

3 1 •■•Sit&gg. 

3 2 a-f^ioym^mmm. 3 2 b"-m2(Z>#«e««i 
3 4---t:-^. 

3 5 a. 3 5 b-Oe— 3i^>XS^gg, 

3 6 a, 3 6 b-"iS^}SliaS, 

3 7, 3 7 a-"Sl«^:tfX«$&«. 

3 8-#t$&^. 

3 9---K^4t>7', 

40a--40h. 41a-'41h, 4 3 a 4 3 h—|^ 

44^47, 4 S'-S 1 

6 0 a, 6 0 b*-ll;^^ffi3g. 

6 1a, 6 1 b --iS^. 

7 1 a'-'7 6 g"-TM:3;^^^o 
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